MAP1B enhances microtubule assembly rates and axon extension rates in developing neurons.
The microtubule-associated protein MAP1B is known to have important roles in neuronal development, particularly during neuronal migration and axonogenesis, but its precise molecular actions are unknown. We used RNA interference silencing of protein expression to specifically knock down MAP1B in cultured embryonic rat cortical neurons. Reduction of MAP1B in these neurons is associated with several abnormal morphological phenotypes including the production of more highly branched and slower growing axons than normal. MAP1B binds to dynamic microtubules and indirect evidence suggests that MAP1B regulates microtubule dynamics. We used the +TIP protein EB3 to assess the dynamic behaviour and orientation of microtubules in neurons in which MAP1B had been knocked down. This revealed a reduction in the speed of microtubule growth in the proximal and distal axon shaft, but not in growth cone filopodia. These observations suggest that the function of MAP1B is to suppress axon branching and enhance axon growth and that this is achieved by maintaining dynamic microtubule growth. To test this hypothesis we expressed MAP1B in a cell line that does not have endogenous MAP1B, this led to an increase in microtubule elongation rates. These findings show that MAP1B enhances microtubule assembly rates and axon extension rates in developing neurons by binding to dynamic microtubules.